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Abstract

Total soluble solids (TSS) is a reliable indicator of melon eating quality, with a
minimum standard of 10% recommended. The state of Australian melon production
with respect to this quality criterion was considered within seasons, between growing
districts and over seasons. It was concluded that improvement in agronomic practice
and varietal selection is required to produce sweeter melons. The scientific literature
addressing melon physiology and agronomy was summarised, as a background to the

work that is required to improve melon production practices in Australia.

The effect of source sink manipulation was assessed for commercially grown and
glasshouse grown melon plants. The timing of fruit thinning, pollination scheduling,
the application of a growth inhibitor and source biomass removal were assessed in
relation to fruit growth and sugar accumulation. Results are interpreted against a
model in which fruit rapidly increase in weight until about two weeks before harvest,
with sugar accumulation continuing as fruit growth ceases. Thus treatment response
is very dependant on timing of application. For example, fruit thinning at 25 days
before harvest resulted in further fruit set and increased fruit weight but did not
impact on fruit TSS (at 9.8%, control 9.3%), while thinning at 5 days before harvest
resulted in a significant (P<0.05) increase in fruit TSS (to 10.8%, control 9.3%) and
no increase in fruit weight or number. A cost/ benefit analysis is presented, allowing
an estimation of the increase in sale price required to sustain the implementation of

fruit thinning.
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The effect of irrigation scheduling was also considered with respect to increasing
melon yield and quality. To date, recommended practice has been to cause an
irrigation deficit close to fruit harvest, with the intent of “drying out” or “stressing”
the plant, to “bring on” maturity and increase sugar accumulation. Irrigation trials
showed that keeping plants stress-free close to harvest and during harvest, facilitated

the production of sweeter fruit.

The maintenance of a TSS grade standard using either batch based (destructive)
sampling or (non-invasive) grading of individual fruit is discussed. On-line grading
of individual fruit is possible using near infrared spectroscopy (NIR), but the
applicability of the technique to melons has received little published attention. Tissue
sampling strategy was optimised, in relation to the optical geometry used (in
commercial operation in Australia), both in terms of the diameter and depth of
sampled tissue. NIR calibration model performance was superior when based on the
TSS of outer, rather than inner mesocarp tissue. However the linear relationship
between outer and middle tissue TSS was strong (1 = 0.8) in immature fruit, though
less related in maturing fruit (r* = 0.5). The effect of fruit storage
(maturation/senescence) on calibration model performance was assessed. There was a

negligible effect of fruit cold storage on calibration performance.

Currently, the agronomist lacks a cost-effective tool to rapidly assess fruit TSS in the
field. Design parameters for such a tool were established, and several optical front
ends compared for rapid, though invasive, analysis. Further, for visualisation of the

spatial distribution of tissue TSS within a melon fruit, a two-dimensional, or hyper-
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spectral NIR imaging system based on a low cost 8-bit charge coupled device (CCD)

camera and filter arrangement, was designed and characterised.
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